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Second-look arthroscopy of cartilage changes of the patellofemoral joint,
especially the patella, following acute and recurrent patellar dislocation
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Summary
Objective: The purpose of this study was to clarify some pathogenesis of the cartilage changes of the patellofemoral joint in patellar dislocation
knees.
Methods: A ﬁrst arthroscopy was performed in a total of 60 knees, including 30 knees of acute patellar dislocation (APD) and 30 knees of
recurrent patellar dislocation (RPD). At the time of the ﬁrst arthroscopy, 58 knees sustained open medial patellofemoral ligament repair/
reconstruction, and 2 knees had only arthroscopy examination. In APD knees, the second-look arthroscopy was performed 16.7 months after
the ﬁrst arthroscopy, and in RPD knees, 25.2 months after the ﬁrst arthroscopy.
Results: In most APD knees, cracking primarily on the central dome of the patella did not have a remarkable change but in several knees that
had a high number of cracking or interlaced cracking, cracking became worse with ﬁbrillation. Osteochondral defect site primarily on the medial
facet showed ﬁbrillation and/or ulceration (erosion). In most RPD knees, ﬁssuring primarily on the central dome did not have a remarkable
change, and ﬁbrillation and/or erosion mainly on the medial facet also did not have a remarkable change. However, in four knees with the
continuation of patellar dislocation, the patellar cartilage changes had deﬁnitely worsened. On the other hand, in the ﬁrst and second-look
arthroscopy, most APD and RPD knees had no remarkable cartilage lesions or cartilage changes of the femoro-trochlear aspect.
Conclusions: One of the pathogenesis of ﬁssuring in RPD knees seems to be cracking occurring at the time of APD. Two of the pathogenesis of
ﬁbrillationmay result from thereparative reactionof thecartilage inosteochondral defect siteand thecartilagechangedue toahighdegreeofcracking
damage mainly on the central dome in APD injury. The continuation of patellar dislocation deﬁnitely makes the patellar cartilage lesions worse.
ª 2005 OsteoArthritis Research Society International. Published by Elsevier Ltd. All rights reserved.





Several grading systems and pathogenesis for chondroma-
lacia patella have been proposed, while the term ‘‘chon-
dromalacia patellae’’ has been utilized even for the cartilage
change of the patella in recurrent patellar dislocation
(RPD)1e8. The process of chondromalacia patella has
generally been believed to begin with softening, then to
ﬁssuring and subsequently to ﬁbrillation, with the last stage
being erosion down to the subchondral bone1e3,6e8.
However, Casscells9 describes that it has not yet been
scientiﬁcally established that chondromalacia progresses
from softening to erosion. In addition, the pathogenesis of
the cartilage changes of the patella in patellar dislocation
has also not been well understood.
From the arthroscopic ﬁndings of the cartilage lesions in
acute patellar dislocation (APD) and RPD, we have
reported a similarity between cracking of APD knees and
ﬁssuring of RPD knees. There is also a correspondence
between the common site of ﬁbrillation and/or erosion in
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APD knees10,11. However, the pathology of the cartilage
changes of the patella in RPD may be quite complex
compared with the cartilage lesions of the patella in APD.
There are numerous factors involved in the cartilage
changes of the patella from acute lesions to chronic lesions.
These factors include: lesion site, lesion condition, with or
without repeated trauma, and time period following acute
phase. Although it is very difﬁcult to analyze all of these
factors, it was considered that a second-look observation
following the ﬁrst observation of the cartilage lesions in APD
and RPD was very signiﬁcant.
The purpose of this study was to investigate the cartilage
changes of the patellofemoral joint, especially the patella,
between the ﬁrst and the second observation in both APD
knees and RPD knees. Although, in a second-look
arthroscopy, most of the patellae were stable after medial
patellofemoral ligament (MPFL) surgery and did not have
repeated dislocation trauma, we tried to detect some
possible pathogenesis related to the patellar cartilage
changes or the pathogenesis of chondromalacia patella.
Materials and methods
A ﬁrst arthroscopy was performed in a total of 60 knees
(30 APD knees and 30 RPD knees). Of the 60 knees, 5829
1030 E. Nomura and M. Inoue: Second-look arthroscopy of cartilage changes of the patellofemoral jointFig. 1. Macroscopic ﬁndings of the patellar cartilage damage in APD (from Nomura et al.10). A: Cracking alone. Cracks (white triangles) are
stained with pyoktanin blue. B: Cartilage defect due to chondral/OCF without cracking. A large osteochondral defect is seen on the inferior two-
thirds of the medial facet. C: Cartilage defect due to chondral/OCF associated with cracking. Multiple cracks (arrows) are seen on the medial
facet and central dome.knees sustained arthroscopy at the time of open MPFL
repair or reconstruction12, and only 2 RPD knees had
arthroscopy without MPFL surgery. A second-look arthros-
copy was followed in these 30 APD and 30 RPD knees at
the time of removal of the ﬁxation material or MPFL surgery.At the time of a second-look arthroscopy, 56 knees had no
recurrent dislocation. The remaining four knees had un-
stable patella or RPD. The two knees (one APD knee and
one RPD knee) were cases of a failed MPFL surgery and
two knees (two RPD knees) were cases in whichFig. 2. Basic patterns of cartilage changes in recurrent patellar dislocation (from Nomura and Inoue11).
1031Osteoarthritis and Cartilage Vol. 13, No. 11arthroscopy alone was performed at the time of the ﬁrst
observation.
There were 30 APD knees from 27 patients (8 males and
19 females). Three females had bilateral involvement.
Seventeen knees were left and 13 knees were right. The
mean age and standard deviation at the time of APD was
17.2G 5.2 years (range, 12e38 years). Using the skyline
radiographs at 30( of knee ﬂexion at the time of APD, the
congruence angle13 and patellar shape (the classiﬁcation of
Wiberg and Baumgartl)8 were examined. The average
congruence angle was C9.6G 16.3(. Type II patellar
shape was observed in 8 knees, type III in 21 knees and
type IV in 1 knee. The mean time interval from the ﬁrst
arthroscopy to the second arthroscopy was 16.5G 8.5
months (range, 5e36 months). At the time of a second-look
arthroscopy, 29 knees had no recurrent dislocation and only
1 knee had recurrent dislocation. According to our previous
reports of APD knees, the injuries of the patellar articular
cartilage were classiﬁed into three categories: cracking
alone, cartilage defect due to chondral/OCF without
cracking, and cartilage defect due to OCF associated with
cracking (Fig. 1)10. In three knees, osteochondral fragment
was reattached using absorbable pins or an absorbable
suture.
There were 30 RPD knees from 26 patients (5 males and
21 females). One male and three females had bilateral
involvement. Seventeen knees were left and 13 knees were
right. The mean age and standard deviation at the time of
the ﬁrst arthroscopy was 23.1G 9.6 years (range, 13e49
Table I
Involved sites and each number of cracking and cartilage defect of
the patella in 30 APD knees





5, with cracking: 13
Med 3 (13%) 14 (78%)
MedeC dome 6 (25%) 4 (22%)
C dome 13 (54%) 0 (0%)
C domeeLat 2 (8%) 0 (0%)
Med: medial facet; MedeC dome: from medial facet to central
dome; C dome: central dome; MedeC domeeLat: from medial
facet to lateral facet; C domeeLat: from central dome to lateral
facet.years). The age at initial dislocation was 14.6G 3.8 years
(range, 7e26 years) and the time period from initial
dislocation to ﬁrst arthroscopy was 8.0G 7.7 years (range,
0.5e25 years). According to the skyline radiographs at 30(
of knee ﬂexion just before the ﬁrst arthroscopy, the average
congruence angle was C11.3G 22.3(. Type II patellar
shape was observed in 8 knees, type III in 20 knees, and
type IV in 2 knees. The mean time interval from the ﬁrst
arthroscopy to the second arthroscopy was 25.4G 18.0
months (range, 6e77 months). At the time of a second-look
arthroscopy, 27 knees had no recurrent dislocation and 3
knees (2 knees were arthroscopy alone at ﬁrst observation)
had recurrent dislocation. In this paper also, according to
our previous report, we used only ﬁssuring, ﬁbrillation, and
ulceration (erosion) for the changes of the patellar articular
cartilage except softening lesion (Fig. 2)11, because it is
difﬁcult to accurately judge softening and some degree of
softening may exist in as many as half of normal knees14.
The location and status of the patellar cartilage lesions or
changes were observed using arthroscopy through a stan-
dard anterior inferolateral portal. Also in this report, we
deﬁned the medial facet as being inclusive of the odd facet.
In addition, although the femoro-trochlear cartilage of the
patellofemoral joint is mostly undamaged, we analyzed
the cartilage lesion of the femoro-trochlear aspect except
the lateral end of the lateral femoral condyle.
Table II
The findings of cartilage lesions of the patella in APD knees at first
arthroscopy and second arthroscopy
First arthroscopy APD (30 knees) Second arthroscopy
No recurrency: 29, RPD: 1
OCF: 18 Cartilage defect
due to OCF: 15
Fine to coarse ﬁbrillation: 9
Fibrillation and/or ulceration: 3
Bulging formation: 1





Cracking: 24 No remarkable change: 17
Association with
ﬁbrillation: 6 (much worse
in 1 failure knee)
Not visible: 1Fig. 3. A 13-year-old girl of APD. A: At the ﬁrst arthroscopy, an osteochondral defect (triangle) was seen on the medial facet. B: A second-look
arthroscopy was done 24 months after APD. The osteochondral defect site was ﬁbrillated.
1032 E. Nomura and M. Inoue: Second-look arthroscopy of cartilage changes of the patellofemoral jointFig. 4. A 23-year-old female of APD. A: At the ﬁrst arthroscopy, when the left patella was manually dislocated over the lateral femoral condyle,
two cracks (arrows) were seen on the central dome. B: A second-look arthroscopy was performed 10 months after the ﬁrst arthroscopy.
Cracking on the central dome was the same as the initial condition.Results
ACUTE PATELLAR DISLOCATION
At the ﬁrst arthroscopy, 29 (97%) of the 30 APD knees
had cartilage injury of the patella and 1 knee (3%) had no
cartilage injury. Eleven knees (37%) had cracking alone
and ﬁve knees (17%) had only cartilage defect due to OCF.
Thirteen knees (43%) had a cartilage defect due to OCF
associated with cracking. Cracking was observed in a total
of 24 (80%) (Table I), which was primarily 1e6 longitudinal
striations (average, 2.5) around the central dome. In several
knees, there were horizontal or oblique striations associated
with longitudinal striations. Cartilage defects due to OCF
were observed in a total of 18 knees (60%) and the main
site of the OCF was the medial facet, including the odd
facet.
At the time of the second-look arthroscopy, 29 knees had
no recurrent dislocation, but since 1 knee with primary
repair was a failure, a subsequent MPFL reconstruction was
performed using the semitendinous tendon (Table II).
According to the second-look arthroscopy, the cartilage
was almost healed in two knees with reattachment of OCFfragment. In the one knee with reattachment of OCF
fragment, the OCF fragment was associated with ﬁbrillation.
In the remaining 15 knees without reattachment, the
cartilage defect site became ﬁne to coarse ﬁbrillation in 9
knees (Fig. 3), ﬁbrillation/ulceration in 3 knees, bulging
formation in 1 knee, and the cartilage defect seemed to
have healed in 2 knees. In 23 of the 24 knees with cracking
at the ﬁrst arthroscopy, cracking remained, and in the other
1 knee, cracking was not observed. In 17 of the 23 knees,
cracking did not have a remarkable change (Fig. 4), but in 6
knees cracking became associated with ﬁbrillation. In the
one knee that was a failure in MPFL surgery, cracking
became much worse with ﬁbrillation. It seemed that 1e3
cracks did not have remarkable change but 3e6 cracking or
interlaced cracking was associated with ﬁbrillation or was
ﬁbrillated (Fig. 5). In one knee with deep cracking on the
medial facetecentral dome, cracking was associated with
ﬁbrillation (Fig. 6).
At the ﬁrst arthroscopy, all the knees have no cartilage
damage on the femoro-trochlear aspect. At the time of the
second-look arthroscopy, 25 knees had no cartilage
change, but 3 knees had very mild ﬁbrillation around theFig. 5. A 14-year-old girl of APD. A: At the ﬁrst arthroscopy, the right patella was manually dislocated over the lateral femoral condyle and
interlaced cracking was seen on the central dome. B: A second-look arthroscopy was performed 20 months after ﬁrst arthroscopy. Cracking on
the central dome was ﬁbrillated.
1033Osteoarthritis and Cartilage Vol. 13, No. 11Fig. 6. A 21-year-old female of APD. A: At the ﬁrst arthroscopy, two large and deep cracks were on the central dome. B: A second-look
arthroscopy was performed 5 months after the ﬁrst arthroscopy. Cracking on the central dome became coarse ﬁbrillation.femoral trochlea, 1 knee had mild superﬁcial ulceration on
the center of the femoral trochlea, and 1 knee had moderate
ulceration on the lateral aspect of the femoral trochlea.
RECURRENT PATELLAR DISLOCATION
At the time of ﬁrst arthroscopy, 29 RPD knees had
cartilage lesions of the patella (Table III). Fissuring was
observed in 22 knees (73%). Fissuring alone was seen in 7
knees (23%), and ﬁssuring associated with ﬁbrillation and/
or ulceration was seen in 15 knees (50%). The most
common site of ﬁssuring was on the central dome. The
number of ﬁssuring (mainly longitudinal ﬁssuring) was 1e6
(average, 2.9). In several knees, marginal/radial ﬁssuring in
the periphery of ﬁbrillation and/or ulceration, mainly in the
medial facet, and interlaced ﬁssuring were observed.
Fibrillation and/or ulceration were observed in a total of 22
knees (73%). Of the 22 knees, 15 knees had accompanying
ﬁssuring, whereas 7 knees did not. The main site of
ﬁbrillation and/or ulceration was the medial facet and the
central dome. In the one knee, blister formation on the
central dome was seen with cracking on the central dome
and lateral facet.
At the time of the second-look arthroscopy, 27 knees had
no recurrent dislocation. One knee had recurrent sub-
luxation, although she sustained MPFL reconstruction
Table III
Involved sites and each number of fibrillation and/or ulceration and
fissuring of the patella in 30 RPD knees
Involved site Fissuring (22 knees)






Med 2 (9%) 8 (36%)
MedeC dome 7 (32%) 10 (46%)
C dome 11 (50%) 2 (9%)
MedeC domeeLat 0 (0%) 2 (9%)
C domeeLat 2 (9%) 0 (0%)
Med: medial facet; MedeC dome: from medial facet to central
dome; C dome: central dome; MedeC domeeLat: from medial
facet to lateral facet; C domeeLat: from central dome to lateral
facet.(Table IV). The remaining two knees (bilateral knees of
one patient), which had no operation at the ﬁrst arthroscopy,
sustained MPFL reconstruction due to RPD. According to
the second-look arthroscopy, 19 of the 22 knees with
ﬁbrillation and/or ulceration did not have a remarkable
change (Fig. 7). In two out of the remaining three knees, the
lesions seemed to be worse. One of the two knees that
sustained a worsened lesion was a recurrent dislocation
knee (Fig. 8). In the other knee, pure ulceration became
ﬁbrillated (Fig. 9).
In 17 of the 22 knees with ﬁssuring at the ﬁrst
arthroscopy, ﬁssuring did not have a remarkable change
(Fig. 10). In the remaining ﬁve knees, ﬁssuring became
worse. Three out of the ﬁve knees were recurrent
dislocation or subluxation knees. The other two knees had
a high number of ﬁssuring or interlaced ﬁssuring on the
central dome at the ﬁrst arthroscopy (Fig. 11).
Regarding the cartilage lesions of the femoro-trochlear
aspect at the ﬁrst arthroscopy, 27 knees had no cartilage
lesions. One knee had a longitudinal gutter-like formation
on the center of the femoral trochlea. One knee had a small
blister and one knee had very mild ﬁbrillation. At the time of
the second-look arthroscopy, 25 knees had no cartilage
lesion. In one knee with a blister, its blister was ruptured.
Two knees had mild or moderate ﬁbrillation. Two knees had
mild superﬁcial ulceration. The longitudinal gutter-like
Table IV
The findings of cartilage changes of the patella in RPD knees at first




No recurrency: 27, RPD: 3
Fibrillation and/or ulceration: 22
Alone: 7, with ﬁssuring: 15
No remarkable change: 19
Aggravation: 2
(1 was an RPD knee)
Ulceration became ﬁbrillated: 1
Fissuring: 22
Alone: 7, with ﬁbrillation and/or
ulceration: 15
No remarkable change: 17
Aggravation: 5 (3 knees, RPD
knees; 2 knees, severe degree
of ﬁssuring at ﬁrst arthroscopy)
No cartilage change: 1 No cartilage change
1034 E. Nomura and M. Inoue: Second-look arthroscopy of cartilage changes of the patellofemoral jointFig. 7. A 40-year-old female of RPD. A: She had initial dislocation of the left patella at the age of 15. Just after a fourth dislocation, she had
MPFL reconstruction. At the ﬁrst arthroscopy, ﬁbrillation was seen on the medial facet and central dome. B: A second-look arthroscopy was
performed 14 months after ﬁrst arthroscopy. Fibrillation did not change.formation on the center of the femoral trochlea observed in
one knee at the ﬁrst arthroscopy was not aggravated at the
second arthroscopy.
Discussion
Many researchers have described macroscopic or
arthroscopic ﬁndings of chondromalacia patella and advo-
cated various grading systems for it1e8. Outerbridge RE1
classiﬁed the cartilage changes of the patella into four
grades from the examination of 196 cases (age, 12e69
years) who underwent medial meniscectomy. The Outer-
bridge classiﬁcation is well known for chondromalacia
patella. Casscells4 examined 300 cadaveric knees and
classiﬁed the patellar cartilage changes into four grades
according to the severity and the extension of the lesion.
Insall et al.2 studied 105 knees with malalignment
and patellar pain (including 8 RPD knees) and they2,8
have classiﬁed patellar cartilage changes by macroscopicobservations as following: grade I: softening, grade II:
ﬁssuring (superﬁcial or deep down to the subchondral
bone), grade III: ﬁbrillation, grade IV: erosion or ulceration
(exposure of the subchondral bone). Softening is generally
considered as the ﬁrst stage of cartilage degeneration of the
patella1e3,6e8. However, many researchers have described
abnormal cartilage changes of the patella due to several
diseases (including osteoarthritis) as chondromalacia pa-
tella and there have been wide differences in the
classiﬁcation or deﬁnition of chondromalacia pathology
among the reports1,2,4,5.
There have been few reports limited to cartilage changes
of patellar dislocation knees, so we examined the patellar
cartilage damage of APD and the patellar cartilage changes
of RPD. The portion and patterns of cracks or cracking
occurring at the time of APD were similar to those of
ﬁssuring seen in RPD and the common site of ﬁbrillation
and/or ulceration (erosion), the medial facet, coincided with
that of OCF in APD10,11. In order to analyze cartilage
changes of the patella in RPD, a second-look arthroscopyFig. 8. A 15-year-old girl of RPD. A: She did not have MPFL reconstruction and only arthroscopy examination was performed. Fibrillation on
the medial facet and cracking on the central dome were observed. B: Because recurrent subluxation and dislocation continued, MPFL
reconstruction was performed 31 months after the ﬁrst arthroscopy. Fibrillation worsened.
1035Osteoarthritis and Cartilage Vol. 13, No. 11Fig. 9. A 14-year-old girl of RPD. A: At the ﬁrst arthroscopy, ulceration (erosion) on the medial facet and cracking (arrow) on the central dome
were present. B: A second-look arthroscopy was performed 49 months after the ﬁrst arthroscopy. Ulceration (erosion) became ﬁbrillated, but
cracking did not change.was considered to be essential. The cartilage changes of
RPD knees were far more complicated than cartilage
damage of APD. This is due to the site, condition (cracking,
osteochondral defect), severity of the lesions, with or without
repeated trauma, and time period following acute phase.
In the present study, the osteochondral defect site in APD
knees became mostly ﬁbrillated. Cracking in APD knees
with stable patella did not have a remarkable change at
second-look arthroscopy. However, cracking in the knee
with repeated dislocation trauma or the severe degree of
cracking, such as multiple cracking and deep cracking,
became worse. On the other hand, in RPD knees, ﬁbrillation
and/or ulceration (erosion) and ﬁssuring did not change in
most knees. In both lesions, there were several knees with
aggravation of cartilage changes, but half of their cases
were knees with recurrent dislocation. Therefore, in the
present study, two pathogenesis of ﬁbrillation may be the
reparative reaction of cartilage defect due to OCF and
degeneration due to a severe degree of cracking. If
dislocation continues, ﬁbrillation and/or ulceration (erosion)
tend to worsen. One pathogenesis of ﬁssuring in RPD maybe cracking occurring during acute dislocation. If the
cracking is of a severe degree, it may be associated with
ﬁbrillation, and if dislocation continues, cracking also
worsens. However, it seems that the number of cracking
of APD is close to the number of ﬁssuring of RPD10,11.
Because the medial patellar stabilizer is highly relaxed
when RPD continues, it is considered that the force of injury
to patellar cartilage decreases. Therefore, the number of
ﬁssuring in RPD knees may not be signiﬁcantly different. If
cracking is of a mild degree and redislocation is prevented,
cracking may not change. The degree of change may be
determined by the number or interval of cracking, the depth
of cracking, or by complicated or intersected cracking. In
fact, in our APD knees, the deterioration of such cracking
was observed even in stable patellae at the time of second-
look arthroscopy. However, the patella cartilage in our RPD
knees was deﬁnitely more progressive than the patella
cartilage seen in second arthroscopy of our APD knees.
The pathogenesis of the cartilage lesions of the patella in
RPD may be the complicated status of reparative reaction,
degradation, and repeated trauma.Fig. 10. A 17-year-old girl of RPD. A: At the ﬁrst arthroscopy, three cracks (arrows) were seen on the central dome. B: A second-look
arthroscopy was performed 47 months after the ﬁrst arthroscopy. Cracks on the central dome did not change.
1036 E. Nomura and M. Inoue: Second-look arthroscopy of cartilage changes of the patellofemoral jointFig. 11. A 23-year-old female of RPD. A: At the ﬁrst arthroscopy, deep, multiple cracking was on the medial facet and central dome. B: A
second-look arthroscopy was performed 26 months after the ﬁrst arthroscopy. Fibrillation and ulceration (erosion), associated with cracks,
were on the medial facet and central dome.References
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